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Description
CROSS-REFERENCE TO RELEVANT APPLICATION

[0001] The present disclosure is based on and claims
priority to Chinese patent application No.
202111657770.X, filed on December 31, 2021 and enti-
tled "CONTROL AMPLIFYING CIRCUIT, SENSE AM-
PLIFIER AND SEMICONDUCTOR MEMORY", the dis-
closures of which are hereby incorporated by reference
in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of semiconductor memory, and more particularly, to
a control amplifying circuit, a sense amplifier and a sem-
iconductor memory.

BACKGROUND

[0003] Dynamic Random Access Memory (DRAM) is
a semiconductor memory device commonly used in com-
puters and consists of many repeating memory cells. In
a process of data reading, a readout data signal of each
memory cellis read out via a local data line, a global data
line and a data bus in turn; and conversely, in a process
of data writing, a write data signal is sequentially written
into the memory cell via the data bus, the global data
line, and the local data line.

[0004] At present, the DRAM includes a sense ampli-
fier for signal amplification processing, but in the related
art, the sense amplifier has a slow amplification speed
and readily produce noise.

SUMMARY

[0005] The present disclosure provides a control am-
plifying circuit, a sense amplifier and a semiconductor
memory, which can improve the problems that the signal
amplification speed is slow and noise is easily generated.
[0006] According to a first aspect, the embodiments of
the presentdisclosure provide a controlamplifying circuit,
which includes a power supply output circuit, an isolation
control circuit and an amplifying circuit.

[0007] The power supply output circuit is configured to
receive a power supply switching signal, and select one
of at least two preset voltage values according to the
power supply switching signal to output as a preset power
supply signal.

[0008] The isolation control circuit is configured to re-
ceive a control command signal and the preset power
supply signal, and generate an isolation control signal
according to the control command signal.

[0009] The amplifying circuit is configured to receive
the isolation control signal and a signal to be processed,
and amplify the signal to be processed based on the iso-
lation control signal to obtain a target amplified signal.
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[0010] In some embodiments, the power supply
switching signal includes a first power supply switching
signal and/or a second power supply switching signal.
The control amplifying circuit further includes a power
supply switching circuit, configured to output the first
power supply switching signal and/or the second power
supply switching signal. The power supply output circuit
is specifically configured to receive the first power supply
switching signal and/or the second power supply switch-
ing signal, and selectone ofthe atleasttwo presetvoltage
values according to the first power supply switching sig-
nal and/or the second power supply switching signal to
output as the preset power supply signal.

[0011] In some embodiments, the preset voltage val-
ues include a first voltage value and a second voltage
value. The power supply output circuit is further config-
ured to selectthefirstvoltage value to output as the preset
power supply signal when the first power supply switch-
ing signal is in a first level state and the second power
supply switching signalis in a second level state; or select
the second voltage value to output as the preset power
supply signal when the first power supply switching signal
is in the second level state and the second power supply
switching signal is in the first level state. The first voltage
value and the second voltage value both belong to the
second level state, and the first voltage value is greater
than the second voltage value.

[0012] In some embodiments, a signal control circuit
is configured to output the control command signal. The
isolation control circuit is further configured to generate
an isolation control signal with a third voltage value when
the control command signal is in a first state, or, generate
an isolation control signal with a same voltage value as
the preset power supply signal when the control com-
mand signal is in a second state. The first state is a first
level state or a second level state, the second state is
the first level state or the second level state, level states
of the first state and the second state are different, and
the third voltage value belongs to the first level state and
is less than the second voltage value.

[0013] Insome embodiments, the power supply output
circuitincludes a first preset power supply, a second pre-
setpower supply, a first switching transistor and a second
switching transistor. A first end of the first switching tran-
sistor is connected with the first power supply switching
signal, and a first end of the second switching transistor
is connected with the second power supply switching sig-
nal. A second end of the first switching transistor is con-
nected with the first preset power supply, and a second
end of the second switching transistor is connected with
the second preset power supply. A third end of the first
switching transistor is connected with a third end of the
second switching transistor for outputting the preset pow-
er supply signal. The first preset power supply is config-
ured to output the first voltage value, and the second
preset power supply is configured to output the second
voltage value.

[0014] In some embodiments, the isolation control cir-
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cuit includes a first inverter, a third switching transistor
and a fourth switching transistor. An input end of the first
inverter is connected with the control command signal,
and an output end of the first inverter is respectively con-
nected with a first end of the third switching transistor
and a first end of the fourth switching transistor. A second
end of the third switching transistor is connected with the
preset power supply signal, and a third end of the fourth
switching transistor is connected with a ground signal. A
third end of the third switching transistor is connected
with a second end of the fourth switching transistor for
outputting the isolation control signal.

[0015] In some embodiments, the amplifying circuit in-
cludes a cross-coupled circuit and a control circuit. The
amplifying circuit is further configured to receive the sig-
nal to be processed through the cross-coupled circuit,
receive the isolation control signal through the control
circuit, and amplify the signal to be processed according
to the isolation control signal to obtain the target amplified
signal.

[0016] In some embodiments, the cross-coupled cir-
cuit includes a fifth switching transistor, a sixth switching
transistor, a seventh switching transistor and an eighth
switching transistor, and the control circuit includes a
ninth switching transistor and a tenth switching transistor.
[0017] Afirst end of the fifth switching transistor is con-
nected with a third end of the ninth switching transistor
for receiving the signal to be processed, and a second
end of the fifth switching transistor, a third end of the
seventh switching transistor and a first end of the eighth
switching transistor are connected with a second end of
the tenth switching transistor.

[0018] A first end of the sixth switching transistor is
connected with a third end of the tenth switching transis-
tor for receiving a reference signal to be processed, and
a second end of the sixth switching transistor, a third end
of the eighth switching transistor and a first end of the
seventh switching transistor are connected with a second
end of a ninth switching transistor.

[0019] A third end of the fifth switching transistor and
a third end of the sixth switching transistor are connected
with a first reference signal, a second end of the seventh
switching transistor and a second end of the eighth
switching transistor are connected with a second refer-
ence signal, and a first end of the ninth switching tran-
sistor and a first end of the tenth switching transistor are
connected with the isolation control signal.

[0020] Insome embodiments, the amplifying circuit fur-
ther includes a first reference circuit and a second refer-
ence circuit. The first reference circuit is configured to
receive a first reference control signal and output the first
reference signal according to the first reference control
signal. The second reference circuit is configured to re-
ceive a second reference control signal and output the
second reference signal according to the second refer-
ence control signal. A voltage value of the first reference
signal is a fourth voltage value or a fifth voltage value, a
voltage value of the second reference signal is the fourth
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voltage value or a sixth voltage value, and the fourth volt-
age value is an intermediate value between the fifth volt-
age value and the sixth voltage value.

[0021] Insome embodiments, the first reference circuit
includes n eleventh switching transistors, and n is a pos-
itive integer. A first end of each eleventh switching tran-
sistoris connected with a respective one of first reference
control signals, and a third end of each eleventh switching
transistor is connected with a ground signal. A second
end of each eleventh switching transistor is connected
with an output end of the first reference circuit for output-
ting the first reference signal.

[0022] In some embodiments, the second reference
circuit includes m twelfth switching transistors, and m is
a positive integer. A first end of each twelfth switching
transistor is connected with a respective one of second
reference control signals, and a second end of each
twelfth switching transistor is connected with arespective
one of third preset power supplies. The second end of
each twelfth switching transistor is connected with an out-
put end of the second reference circuit for outputting the
second reference signal.

[0023] Insomeembodiments, the amplifying circuit fur-
ther includes a first signal establishing circuit and a sec-
ond signal establishing circuit. The first signal establish-
ing circuit is configured to receive a first control input
signal and output the first reference control signal. The
second signal establishing circuit is configured to receive
a second control input signal and output the second ref-
erence control signal.

[0024] Insome embodiments, the first signal establish-
ing circuit includes n second inverters, and the second
signal establishing circuit includes n third inverters. An
input end of each second inverter is connected with a
respective one of first control input signals, and an output
end of each second inverter is configured to output the
respective one of first reference control signals. A first
reference control signal of each eleventh switching tran-
sistor is output through one of the n second inverters. An
input end of each third inverter is connected with the re-
spective one of the first control input signals, and an out-
put end of each third inverter is configured to output the
respective one of second reference control signals. A
second reference control signal of each twelfth switching
transistor is output through one of the m third inverters.
[0025] Insomeembodiments, the amplifying circuit fur-
ther includes a precharge circuit, and the precharge cir-
cuit includes a thirteenth switching transistor and a four-
teenth switching transistor. A first end of the thirteenth
switching transistor and a first end of the fourteenth
switching transistor are connected with a precharge sig-
nal. A second end of the thirteenth switching transistor
is connected with a fourth preset power supply. A third
end of the thirteenth switching transistor is connected
with the second end of the sixth switching transistor.
[0026] A third end of the fourteenth switching transistor
is connected with the second end of the fifth switching
transistor, and a second end of the fourteenth switching
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transistor is connected with the second end of the sixth
switching transistor.

[0027] Insome embodiments, the amplifying circuit fur-
ther includes a noise cancellation circuit, and the noise
cancellation circuit includes a fifteenth switching transis-
tor and a sixteenth switching transistor. A first end of the
fifteenth switching transistor and a first end of the six-
teenth switching transistor are connected with a noise
cancellation signal. A second end of the fifteenth switch-
ing transistor is connected with the second end of the
fifth switching transistor, and a third end of the fifteenth
switching transistor is connected with the first end of the
fifth switching transistor. A second end of the sixteenth
switching transistor is connected with the second end of
the sixth switching transistor, and a third end of the six-
teenth switching transistor is connected with the first end
of the sixth switching transistor.

[0028] In some embodiments, the first switching tran-
sistor, the second switching transistor, the third switching
transistor, the seventh switching transistor and the eighth
switching transistor are P-type channel field effect tran-
sistors (FETs). The fourth switching transistor, the fifth
switching transistor, the sixth switching transistor, the
ninth switching transistor, the tenth switching transistor,
the eleventh switching transistor, the twelfth switching
transistor, the thirteenth switching transistor, the four-
teenth switching transistor, the fifteenth switching tran-
sistor and the sixteenth switching transistor are N-type
channel FETs.

[0029] According to a second aspect, the embodi-
ments of the present disclosure provide a control method
for an amplifying circuit, which is applied to an amplifying
circuit connected to a target detection unit and includes
the following operations.

[0030] When the amplifying circuit is in a first amplifi-
cation phase, a power supply output circuit selects a sec-
ond voltage value to output as a preset power supply
signal according to a power supply switching signal, an
isolation control circuit generates an isolation control sig-
nal with the second voltage value according to a control
command signal in a second state, and the amplifying
circuit receives the isolation control signal and a signal
to be processed and performs preliminary amplification
on the signal to be processed.

[0031] When the amplifying circuit is in an evolution
phase, the power supply output circuit selects a first volt-
age value to output as the preset power supply signal
according to the power supply switching signal, the iso-
lation control circuit generates an isolation control signal
with the first voltage value according to the control com-
mand signal in the second state, and the amplifying circuit
performs secondary amplification on the signal to be
processed according to the isolation control signal.
[0032] In some embodiments, the amplifying circuit is
further in a standby phase, a first charge sharing phase,
a second charge sharing phase, and a precharge phase,
and the method further includes the following operations.
[0033] When the amplifying circuit is in the standby
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phase, the second charge sharing phase or the pre-
charge phase, the power supply output circuit selects the
second voltage value to output as the preset power sup-
ply signal according to the power supply switching signal,
and the isolation control circuit generates the isolation
control signal with the second voltage value according
to the control command signal in the second state. When
the amplifying circuit is in the first charge sharing phase,
the power supply output circuit selects the second volt-
age value to output as the preset power supply signal
according to the power supply switching signal, the iso-
lation control circuit generates an isolation control signal
with a third voltage value according to a control command
signal in a first state, and the amplifying circuit receives
the signalto be processed to perform first charge sharing.
[0034] According to a third aspect, the embodiments
of the present disclosure provide a sense amplifier in-
cluding the control amplifying circuit according to any one
of the first aspects.

[0035] According to a fourth aspect, the embodiments
of the present disclosure provide a semiconductor mem-
ory including the sense amplifier according to any one of
the third aspects.

[0036] The embodiment of the present disclosure pro-
vides a control amplifying circuit, a sense amplifier and
a semiconductor memory. The control amplifying circuit
includes a power supply output circuit, an isolation control
circuit and an amplifying circuit. The power supply output
circuit is configured to receive a power supply switching
signal, and select one of at least two preset voltage val-
ues according to the power supply switching signal to
output as a preset power supply signal. The isolation con-
trol circuit is configured to receive a control command
signal and the preset power supply signal, and generate
an isolation control signal according to the control com-
mand signal. The amplifying circuit is configured to re-
ceive the isolation control signal and a signal to be proc-
essed, and amplify the signal to be processed based on
the isolation control signal to obtain a target amplified
signal. In this way, a voltage value of the preset power
supply signal can be adjusted by using the power supply
switching signal, and then a voltage value of the isolation
control circuit is adjusted, so as to optimize the signal
amplification process and partially improve the problems
that the signal amplification speed is slow and noise is
easily generated.

BRIEF DESCRIPTION OF THE DRAWINGS
[0037]

FIG. 1 is a schematic diagram of an application sce-
nario of a sense amplifier.

FIG. 2 is a schematic structural diagram of a control
amplifying circuit according to an embodiment of the
present disclosure.

FIG. 3 is a schematic structural diagram of another
control amplifying circuit according to an embodi-
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ment of the present disclosure.

FIG. 4 is a partial detailed structural diagram of a
control amplifying circuit according to an embodi-
ment of the present disclosure.

FIG. 5 is a partial detailed structural diagram of an-
other control amplifying circuit according to an em-
bodiment of the present disclosure.

FIG. 6is a schematic structural diagram of an inverter
according to an embodiment of the present disclo-
sure.

FIG. 7 is a partial detailed structural diagram of an-
other control amplifying circuit according to an em-
bodiment of the present disclosure.

FIG. 8 is a schematic diagram of an application sce-
nario of a control amplifying circuit according to an
embodiment of the present disclosure.

FIG. 9 is a schematic flowchart of a control method
for an amplifying circuit according to an embodiment
of the present disclosure.

FIG. 10 is a schematic flowchart of another control
method for an amplifying circuit according to an em-
bodiment of the present disclosure.

FIG. 11 is a schematic diagram of an application sce-
nario of another control amplifying circuit according
to an embodiment of the present disclosure.

FIG. 12 is a signal timing diagram of an amplifying
circuit according to an embodiment of the present
disclosure.

FIG. 13 is a timing diagram of signals according to
the related art.

FIG. 14 is a schematic structural diagram of a sense
amplifier according to an embodiment of the present
disclosure.

FIG. 15 is a schematic structural diagram of a sem-
iconductor memory according to an embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0038] The technical solutions in the embodiments of
the present disclosure will be clearly and completely de-
scribed below in conjunction with the accompanying
drawings in the embodiments of the present disclosure.
It is to be understood that the specific embodiments de-
scribed herein are merely intended to explain the relevant
application and not to limit the application. It should also
be noted that, for ease of description, only portions re-
lated to the related application are shown in the accom-
panying drawings.

[0039] Unless otherwise defined, all technical and sci-
entific terms used herein have the same meaning as
those generally understood by those skilled in the art
belonging to the present disclosure. The terms used
herein are only adopted to describe the embodiments of
the disclosure and not intended to limit the disclosure.
[0040] In the following description, "some embodi-
ments" involved describes a subset of all possible em-
bodiments, but it is to be understood that "some embod-
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iments" may be a same subset or different subsets of all
possible embodiments and may be combined with each
other without conflict.

[0041] It should be noted that the term "first\sec-
ond\third" involved in the embodiments of the present
disclosure is merely used to distinguish similar objects
without representing a specific order for the objects. It is
to be understood that "first\ second\ third" may be inter-
changed to specific sequences or orders if allowed to
implement the embodiments of the disclosure described
herein in sequences except the illustrated or described
ones.

[0042] The following is explanation of technical terms
involved in the embodiments of the present disclosure
and a correspondence of partial terms.

P-type FET: hole-type FET;
N-type FET: electron type FET.

[0043] Itis to be appreciated that in the working proc-
ess of DRAM, it is necessary to use the sense amplifier
to realize signal amplification in various operation proc-
esses. FIG. 1 illustrates a schematic diagram of an ap-
plication scenario of a sense amplifier. The application
scenario includes a first signal line 11, a second signal
line 12 and a sense amplifier 113.

[0044] The first signal line 11 is provided with a first
switch 111 and a first capacitor 112 for inputting a signal
to be processed Vin+. The second signal line 12 is pro-
vided with a second switch 121 and a second capacitor
122 for inputting a reference signal to be processed Vin-,
and the sense amplifier 113 is used for amplifying the
signal to be processed Vin+ and the reference signal to
be processed Vin-. A voltage difference between the sig-
nal to be processed Vin+ and the reference signal to be
processed Vin-is AVin. The first switch 111 and the first
capacitor 112 may be regarded as one memory cell, and
the second switch 121 and the second capacitor 122 may
be regarded as another memory cell.

[0045] Specifically, the sense amplifier includes a first
switching transistor 131, a second switching transistor
132, a third switching transistor 133 and a fourth switch-
ing transistor 134. A first end of the first switching tran-
sistor 131, a first end of the second switching transistor
132, a third end of the third switching transistor 133 and
a second end of the fourth switching transistor 134 are
all connected with the reference signal to be processed
Vin-, and a third end of the first switching transistor 131,
a second end of the second switching transistor 132, a
first end of the third switching transistor 133 and a first
end of the fourth switching transistor 134 are all connect-
ed with the signal to be processed Vin+. In this application
scenario, there are also a fifth switching transistor 135
and a sixth switching transistor 136. A first end of the fifth
switching transistor 135 is connected with a first control
signal SAP, a second end of the fifth switching transistor
135 is connected with a power supply signal VBLH, and
a third end of the fifth switching transistor 135 and a sec-
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ond end of the first switching transistor 131 are connected
with a second end of the third switching transistor 133 to
form a first reference signal end. A first end of the sixth
switching transistor 136 is connected with a second con-
trol signal SAN, a second end of the sixth switching tran-
sistor 136 is connected with a ground signal GND, and
the second end of the sixth switching transistor 136 and
the third end of the second switching transistor 132 are
connected with a third end of the fourth switching tran-
sistor 134 to form a second reference signal end. The
first switching transistor 131, the third switching transistor
132 and the fifth switching transistor 135 are P-type
FETs, afirstend of the P-type FET is a gate pin, a second
end of the P-type FET is a source pin, and a third end of
the P-type FET is a drain pin. The second switching tran-
sistor 132, the fourth switching transistor 134 and the
sixth switching transistor 136 are N-type FETs, a firstend
of the N-type FET is a gate pin, a second end of the N-
type FET is a drain pin, and a third end of the N-type FET
is a source pin.

[0046] In addition, there may be a precharge circuit
between the first signal line 11 and the second signal line
12, and there may be a precharge circuit between the
second end of the third switching transistor 133 and the
third end of the fourth switching transistor for precharging
the first reference signal end and the second reference
signal end.

[0047] Atpresent, the signal amplification speed of the
sense amplifier is slow, the circuit is easy to generate
noise, and the power consumption is high, which affect
the performance of the semiconductor memory.

[0048] Theembodiments ofthe presentdisclosure pro-
vide a control amplifying circuit, which includes a power
supply output circuit, an isolation control circuit and an
amplifying circuit. The power supply output circuit is con-
figured to receive a power supply switching signal, and
select one preset voltage value from at least two preset
voltage values according to the power supply switching
signal to output as a preset power supply signal. The
isolation control circuit is configured to receive a control
command signal and the preset power supply signal, and
generate an isolation control signal according to the con-
trol command signal. The amplifying circuitis configured
to receive the isolation control signal and a signal to be
processed, and amplify the signal to be processed based
on the isolation control signal to obtain a target amplified
signal. In this way, a voltage value of the preset power
supply signal can be adjusted by using the power supply
switching signal, and then a voltage value of the isolation
control signal is adjusted, so as to optimize the signal
amplification process and improve the problems that the
signal amplification speed is slow and noise is easily gen-
erated.

[0049] The embodiments of the present disclosure will
be described in detail with reference to the accompanying
drawings.

[0050] Inanembodimentofthe presentdisclosure, ref-
erence is made to FIG. 2, which shows a schematic struc-
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tural diagram of a control amplifying circuit 20 according
to the embodiment of the present disclosure. As shown
in FIG. 2, the control amplifying circuit 20 may include a
power supply output circuit 21, an isolation control circuit
22 and an amplifying circuit 23.

[0051] The power supply output circuit21 is configured
to receive a power supply switching signal, and select
one preset voltage value from at least two preset voltage
values according to the power supply switching signal to
output as a preset power supply signal.

[0052] The isolation control circuit 22 is configured to
receive a control command signal and the preset power
supply signal, and generate an isolation control signal
according to the control command signal.

[0053] The amplifying circuit23is configuredtoreceive
the isolation control signal and a signal to be processed,
and amplify the signal to be processed based on the iso-
lation control signal to obtain a target amplified signal.
[0054] It should be noted that the control amplifying
circuit 20 provided in the embodiment of the present dis-
closure may be applied in a variety of signal amplification
scenarios, for example, in a sense amplifier in a DRAM.
[0055] The control amplifying circuit 20 provided in the
embodiment of the present disclosure receives the power
supply switching signal, the control command signal and
the signal to be processed from the outside, completes
the amplification process of the signal to be processed
based on the power supply switching signal and the con-
trol command signal, and finally obtains the target am-
plified signal. Both the control command signal and the
power supply switching signal need to be determined ac-
cording to a specific operation stage of the amplifying
circuit.

[0056] Specifically, for the control amplifying circuit 20,
at least two preset voltage values are selected and out-
putted by the power supply output circuit 21 according
to the power supply switching signal to obtain the preset
power supply signal; the isolation control signal is out-
putted by the isolation control circuit 22 according to the
control command signal and the preset power supply sig-
nal; and the signal to be processed is amplified by the
amplifying circuit 23 according to the isolation control sig-
nal to output the target amplified signal.

[0057] In this way, a voltage value of the preset power
supply signal can be adjusted by using the power supply
switching signal, and then a voltage value of the isolation
control signal output by the isolation control circuit 22 is
adjusted, so as to optimize the signal amplification proc-
ess and solve the problems that the signal amplification
speed is slow and noise is easily generated.

[0058] In some embodiments, the power supply
switching signal may include a first power supply switch-
ing signal and/or a second power supply switching signal.
On the basis of FIG. 2, as shown in FIG. 3, the control
amplifying circuit 20 may further include a power supply
switching circuit 24.

[0059] The power supply switching circuit 24 is config-
ured to output the first power supply switching signal



11 EP 4 276 829 A1 12

and/or the second power supply switching signal.
[0060] The powersupplyoutputcircuit21 is specifically
configured to receive the first power supply switching sig-
nal and/or the second power supply switching signal, and
select one preset voltage value from the at least two pre-
set voltage values according to the first power supply
switching signal and/or the second power supply switch-
ing signal to output as the preset power supply signal.
[0061] It should be noted that the power supply switch-
ing signal may include only one signal, for example, the
first power supply switching signal or second power sup-
ply switching signal. Alternatively, the power supply
switching signal may include a pair of signals having op-
posite level states, for example, including both the first
power supply switching signal and a second power sup-
ply switching signal.

[0062] In one specific embodiment, two preset voltage
values are set as a first voltage value and a second volt-
age value. The power supply switching signal includes
both of the first power supply switching signal and the
second power supply switching signal. In such case, the
power supply output circuit 21 is further configured to
generate a preset power supply signal having the first
voltage value when the first power supply switching sig-
nal is in a first level state and the second power supply
switching signal is in a second level state; or generate a
preset power signal having the second voltage value
when the first power supply switching signal is in the sec-
ond level state and the second power supply switching
signal is in the first level state.

[0063] The first voltage value and the second voltage
value both belong to the second level state, and the first
voltage value is greater than the second voltage value.
[0064] It should be noted that, for the P-type FET, the
first level state may enable the P-type FET to be in an
on-state, and the second level state may enable the P-
type FET to be in an off-state. For the N-type FET, the
first level state may enable the N-type FET to be in an
off-state and the second level state may enable the N-
type FET to be in an on-state. The first level states of
different switching transistors may be different voltage
ranges since different switching transistors have different
specifications.

[0065] Inanother specific embodiment, the power sup-
ply switching signal includes only the first power supply
switching signal. In such case, the power supply output
circuit 21 is further configured to generate a preset power
supply signal having the first voltage value when the first
power supply switching signal is in the first level state; or
generate a preset power supply signal having the second
voltage value when the first power supply switching sig-
nal is in the second level state.

[0066] In this way, the power supply output circuit 21
may output two preset power supply signals with different
voltage values, rather than one power supply signal with
a fixed voltage value. In this way, in different operation
stages of the amplifying circuit 23, more control means
can be provided by adjusting the voltage values of the
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preset power supply signals, so as to partially solve the
problems that the signal amplifying speed is slow and
the circuit has a high noise.

[0067] In some embodiments, as shown in FIG. 3, the
control amplifying circuit 20 may further include a signal
control circuit 25.

[0068] The signal control circuit 25 is configured to out-
put the control command signal.

[0069] The isolation control circuit 22 is further config-
ured to generate an isolation control signal with a third
voltage value when the control command signal is in a
first state; or generate an isolation control signal with a
same voltage value as the preset power supply signal
when the control command signal is in a second state.
[0070] The firststate is the first level state and the sec-
ond state is the second level state. Alternatively, the first
state is the second level state and the second state is
the first level state.

[0071] It should be noted that, for the isolation control
circuit 22, if the control command signal is in the first level
state and the preset power supply signal has the first
voltage value, the isolation control signal has the first
voltage value. If the control command signal is in the first
level state and the preset power supply signal has the
second voltage value, the isolation control signal has the
second voltage value. If the control command signal is
in the first state, the isolation control signal has the third
voltage value.

[0072] Alternatively, if the control command signal is
in the second level state and the preset power supply
signal has the first voltage value, the isolation control
signal has the first voltage value. If the control command
signal is in the second level state and the preset power
supply signal has the second voltage value, the isolation
control signal has the second voltage value. If the control
command signal is in the first state, the isolation control
signal has the third voltage value.

[0073] The third voltage value belongs to the first level
state, the first voltage value and the second voltage value
both belong to the second level state, the third voltage
value is lower than the second voltage value, and the
second voltage value is lower than the first voltage value.
[0074] Exemplarily, in a customary representation, the
first level state may be represented by a logic "0", the
second level state may be represented by a logic "1", the
third voltage value may be represented by a logic "0",
and both the first voltage value and the second voltage
value may be represented by logic "1". the above is mere-
ly illustrative and does not have actual limitations.
[0075] Inthisway, the isolation control signal has three
different voltage values, which can provide more control
means to optimize the signal amplification process and
partially solve the problems that the signal amplification
speed is slow and the circuit noise is high.

[0076] Taking the power supply switching signal in-
cluding both the first power supply switching signal and
the second power supply switching signal as an example,
a feasible structure of the power supply output circuit 21
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is provided.

[0077] On the basis of FIG. 3, as shown in FIG. 4, the
power supply output circuit 21 includes a first preset pow-
er supply VisoH, a second preset power supply VisoL, a
first switching transistor 301 and a second switching tran-
sistor 302.

[0078] Afirst end of the first switching transistor 301 is
connected with the first power supply switching signal,
and a first end of the second switching transistor 302 is
connected with the second power supply switching sig-
nal.

[0079] A second end of the first switching transistor
301 is connected with the first preset power supply VisoH,
and a second end of the second switching transistor 302
is connected with the second preset power supply VisoL.
[0080] A third end of the first switching transistor 301
is connected with a third end of the second switching
transistor 302 for outputting the preset power supply sig-
nal V’isolnt.

[0081] The first preset power supply VisoH is config-
ured to output the first voltage value, and the second
preset power supply VisoL is configured to output the
second voltage value.

[0082] It should be noted that, as shown in FIG. 4, the
first switching transistor 301 and the second switching
transistor 302 both are P-type FETSs. In the following de-
scription, a first end of the P-type FET is a gate pin, a
second end of the P-type FET is a source pin, and a third
end of the P-type FET is a drain pin.

[0083] Itshould be noted that when the first power sup-
ply switching signal is in the first level state and the sec-
ond power supply switching signal is in the second level
state, the first switching transistor 301 is turned on and
the second switching transistor 302 is turned off, so the
voltage values of the preset power supply signal V’isolnt
and the first preset power supply VisoH are the same,
that is, the preset power supply signal Visolnt has the
first voltage value. When the first power supply switching
signal is in the second level state and the second power
supply switching signal is in the first level state, the first
switching transistor 301 is turned off and the second
switching transistor 302 is turned on, so the voltage val-
ues of the preset power supply signal V’isolnt and the
second preset power supply VisoL are the same, that is,
the preset power supply signal Visolnt has the second
voltage value.

[0084] In this way, in the embodiments of the present
disclosure, on the premise that the isolation control signal
Iso is in the second level state, the isolation control signal
Iso may be controlled to be a higher voltage (the first
voltage value) or a lower voltage (the second voltage
value) to suit the voltage requirements and the signal
transmission speed at different amplification stages,
thereby optimizing the signal amplification process, im-
proving the signal amplification speed and reducing the
circuit noise.

[0085] Taking the first state being the first level state
and the second state being the second level state as an
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example, a feasible structure of the isolation control cir-
cuit 22 is provided. In some embodiments, as illustrated
in FIG. 4, the isolation control circuit 22 includes a first
inverter 321, a third switching transistor 303 and a fourth
switching transistor 304.

[0086] Aninputend of the firstinverter 321 is connect-
ed with an output end of the signal control circuit 25 for
receiving the control command signal output by the signal
control circuit 25. An output end of the first inverter 321
is respectively connected with a first end of the third
switching transistor 303 and a first end of the fourth
switching transistor 304.

[0087] A second end of the third switching transistor
303 is connected with the preset power supply signal
Visolnt, and a third end of the fourth switching transistor
304 is connected with a ground signal.

[0088] A third end of the third switching transistor 303
is connected with a second end of the fourth switching
transistor 304 for outputting the isolation control signal
Iso.

[0089] It should be noted that the third switching tran-
sistor 303 is a P-type FET, and the fourth switching tran-
sistor 304 is an N-type FET. In the following description,
a first end of the N-type FET is a gate pin, a second end
of the N-type FET is a drain pin, and a third end of the
N-type FET' is a source pin.

[0090] In this way, when the control command signal
is in the first level state, the third switching transistor 303
is in the off-state and the fourth switching transistor 304
is in the on-state, so that the isolation control signal Iso
has the third voltage value corresponding to the ground
potential. When the control command signal is in the sec-
ond level state, the third switching transistor 303 is in the
on-state and the fourth switching transistor 304 is in the
off-state, so that the voltage value of the isolation control
signal Iso is the same as the voltage value of the preset
power supply signal Visolnt, i.e., the voltage value of the
isolation control signal is the first voltage value or the
second voltage value.

[0091] In addition, when the first state is the second
level state and the second state is the first level state,
the isolation control circuit 22 may include only the third
switching transistor 303 and the fourth switching transis-
tor 304. The output end of the signal control circuit 25 is
connected with the first end of the third switch transistor
303 and the first end of the fourth switch transistor 304,
and the other connections remain unchanged.

[0092] Insuch case, when the control command signal
is in the second level state, the third switching transistor
303 is in the off-state and the fourth switching transistor
304 is in the on-state, so that the isolation control signal
Iso has the third voltage value corresponding to the
ground potential. When the control command signal is in
the first level state, the third switching transistor 303 is
in the on-state and the fourth switching transistor 304 is
in the off-state, so that the voltage value of the isolation
control signal Iso is the same as the voltage value of the
preset power supply signal Visolnt, i.e., the voltage value
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of the isolation control signal is the first voltage value or
the second voltage value.

[0093] In some embodiments, as shown in FIG. 3, the
amplifying circuit 23 includes a cross-coupled circuit 231
and a control circuit 232.

[0094] The amplifying circuit 23 is further configured
to receive the signal to be processed through the cross-
coupled circuit 231, receive the isolation control signal
through the control circuit 232, and amplify the signal to
be processed according to the isolation control signal to
obtain the target amplified signal.

[0095] It should be note that, taking DRAM as an ex-
ample, the cross-coupled circuit 231 is connected with a
target detection unit through a bit line and connected with
a complementary memory cell through a complementary
bit line. In the initial state, the potentials on the bit line
and the complementary bit line are the same. After the
memory cell on the bit line (i.e., the target detection unit)
is turned on, the memory cell performs charge sharing
with the bit line, so that the potential on the bit line rises
or drops. The memory cells on the complementary bit
line are always turned off, and therefore the potential on
the complementary bit line remains unchanged. Since
the potential on the bit line rises and drops, the voltage
difference between the bit line and the complementary
bit line changes, so that a part of devices in the cross-
coupled circuit 231 are turned on, and the signal ampli-
fication process is performed. In such case, the signal
received by the cross-coupled circuit 231 from the bit line
may be regarded as the signal to be processed, and the
signal received by the cross-coupled circuit 231 from the
complementary bit line may be regarded as the reference
signal to be processed.

[0096] It should also be noted that the cross-coupled
circuit 231 further includes a readout bit line connected
with one set of switching transistors and a complemen-
tary readout bit line connected with another set of switch-
ing transistors. When the control circuit 22 controls the
isolation control signal to be in the first level state, the bit
line and the readout bit line are not connected, and the
complementary bit line and the complementary readout
bit line are not connected. When the isolation control sig-
nal is in the first level state, the control circuit 22 can
control the bitline and the readout bitline to be connected,
and the complementary bit line and the complementary
readout bit line to be connected. Then, the cross-coupled
circuit 231 may complete the signal amplification process
by means of the readout bit line/complementary readout
bit line, as described below.

[0097] Inone specificembodiment, on the basis of FIG.
3, as shown in FIG. 5, the cross-coupled circuit 231 may
include a fifth switching transistor 305, a sixth switching
transistor 306, a seventh switching transistor 307 and an
eighth switching transistor 308, and the control circuit
232 includes a ninth switching transistor 309 and a tenth
switching transistor 310.

[0098] A first end of the fifth switching transistor 305 is
connected with a third end of the ninth switching transistor
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309 for receiving the signal to be processed, and a sec-
ond end of the fifth switching transistor 305, a third end
of the seventh switching transistor 307 and a first end of
the eighth switching transistor 308 are connected with a
second end of the tenth switching transistor 310. The
second end of the fifth switching transistor 305, the third
end of the seventh switching transistor 307, the first end
of the eighth switching transistor 308 and the second end
of the tenth switching transistor 310 are both connected
to the complementary readout bit line.

[0099] A first end of the sixth switching transistor 306
is connected with a third end of the tenth switching tran-
sistor 310 for receiving a reference signal to be proc-
essed, and a second end of the sixth switching transistor
306, a third end of the eighth switching transistor 308 and
a first end of the seventh switching transistor 307 are
connected with a second end of the ninth switching tran-
sistor 309. The second end of the sixth switching tran-
sistor 306, the third end of the eighth switching transistor
308, the first end of the seventh switching transistor 307
and the second end of the ninth switching transistor 309
are both connected to the readout bit line.

[0100] A third end of the fifth switching transistor 305
and a third end of the sixth switching transistor 306 are
connected with a first reference signal NCS, a second
end of the seventh switching transistor 307 and a second
end of the eighth switching transistor 308 are connected
with a second reference signal PCS, and a first end of
the ninth switching transistor 309 and a first end of the
tenth switching transistor 310 are connected with the iso-
lation control signal Iso.

[0101] It should be noted that the fifth switching tran-
sistor 305, the sixth switching transistor 306, the ninth
switching transistor 309 and the tenth switching transistor
310 are N-type FETSs, and the seventh switching transis-
tor 307 and the eighth switching transistor 308 are P-type
FETs.

[0102] Thus, when the isolation control signal Iso is in
the second level state (having the first voltage value or
the second voltage value), the ninth switching transistor
309 and the tenth switching transistor 310 in the control
circuit 232 are turned on, and the cross-coupled circuit
231 receives the signal to be processed. When the iso-
lation control signal Iso is in the first level state (having
the third voltage value), the ninth switching transistor 309
and the tenth switching transistor 310 in the control circuit
232 are turned off, and the cross-coupled circuit 231 is
not connected to the external signal.

[0103] It should be noted that, during signal amplifica-
tion, the first reference signal NCS may be used to pro-
vide alow reference potential for the cross-coupled circuit
231, and the second reference signal PCS may be used
to provide a high reference potential for the cross-cou-
pled circuit 231. Based on this, the amplification principle
of the cross-coupled circuit 231 is briefly described as
follows.

[0104] Assuming that the stored data of the target de-
tection unitis "0", the voltage ofthe signalto be processed
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is lower than the voltage of the reference signal to be
processed. The amplification phase of the cross-coupled
circuit 231 includes a first amplification phase and an
evolution phase.

[0105] Inthefirstamplification phase, the isolation con-
trol signal Iso is in the second voltage value of the second
level state, the ninth switching transistor 309 and the
tenth switching transistor 310 are turned on, the bit line
is connected with the readout bit line, and the comple-
mentary bit line is connected to the complementary rea-
dout bit line. In such case, the reference signal to be
processed is transmitted to the readout bit line, so that
the sixth switching transistor 306 is turned on, the poten-
tial on the readout bit line is pulled low based on the low
reference potential, then the seventh switching transistor
307 is turned on, and the potential on the complementary
readout bitline is pulled high based on the high reference
potential.

[0106] Inthe evolution phase, the isolation control sig-
nal Iso is in the first voltage value of the second level
state, the conduction degrees of the ninth switching tran-
sistor 309 and the tenth switching transistor 310 are in-
creased, the potential on the readout bit line after being
pulled low is transmitted to the bit line through the ninth
switching transistor 309, the reference signal to be proc-
essed on the bit line is quickly pulled low, and the refer-
ence signal to be processed on the complementary bit
line is quickly pulled high through the tenth switching tran-
sistor 310, so that the voltage difference between the
signal to be processed and the reference signal to be
processed is increased to obtain the target amplified sig-
nal.

[0107] Assuming that the stored data of the target de-
tectionunitis"1", the voltage of the signal to be processed
is higher than the voltage of the reference signal to be
processed. In the first amplification phase, the fifth
switching transistor 305 is in the on-state, potential pull-
down processing is performed on the complementary re-
adout bit line based on the low reference potential, the
eighth switching transistor 308 is in the on-state, and po-
tential pull-up processing is performed on the readout bit
line based on the high reference potential.

[0108] Inthe evolution phase, the isolation control sig-
nal Iso is in the first voltage value of the second level
state, the conduction degrees of the ninth switching tran-
sistor 309 and the tenth switching transistor 310 are in-
creased, the potential on the readout bit line after being
pulled high is transmitted to the bit line, the reference
signal to be processed on the bit line is quickly pulled
high, and the reference signal to be processed on the
complementary bit line is quickly pulled low through the
tenth switching transistor 310, so that the voltage differ-
ence between the signal to be processed and the refer-
ence signal to be processed is increased to obtain the
target amplified signal subsequently.

[0109] It should also be noted that, during signal am-
plification, when the amplifying circuit 23 starts to amplify,
since the isolation control signal Iso is at the second volt-
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age value, the gate voltages of the ninth switching tran-
sistor 309 and the tenth switching transistor 310 are low,
the voltage of the bit line or the complementary bit line
is raised slowly without generating a high noise, so that
the stored data of the adjacent memory cells is not af-
fected. Therefore, the sensing amplitude of the amplify-
ing circuit 23 can be improved, while the internal nodes
of the amplifying circuit 23 can quickly reach a low refer-
ence potential or a high reference potential. In the evo-
lution phase, when the isolation control signal Iso is at
the first voltage value, the gate voltages of the ninth
switching transistors 309 and the tenth switching transis-
tor 310 are raised, and the voltage flowing through the
bit line or the complementary bit line is raised. Since the
internal node voltage of the amplifying circuit 23 has
changed, the bit line or the complementary bit line is
quickly pulled high or low, so that the signal amplification
speed is improved, and noise generated when the po-
tential of the bitline or the complementary bit line is raised
is suppressed.

[0110] In some embodiments, as shown in FIG. 3, the
amplifying circuit 23 further includes a first reference cir-
cuit 233 and a second reference circuit 234.

[0111] The first reference circuit 233 is configured to
receive afirst reference control signal and output the first
reference signal according to the first reference control
signal.

[0112] The second reference circuit 234 is configured
to receive a second reference control signal and output
the second reference signal according to the second ref-
erence control signal.

[0113] A voltage value of the first reference signal is a
fourth voltage value or a fifth voltage value, a voltage
value of the second reference signal is the fourth voltage
value or asixth voltage value, and the fourth voltage value
is an intermediate value between the fifth voltage value
and the sixth voltage value.

[0114] It should be noted that the first reference signal
may provide a low reference potential to the cross-cou-
pled circuit 231, and the second reference signal may
provide a high reference potential to the cross-coupled
circuit, so that the cross-coupled circuit 231 may perform
amplification processing on the signal to be processed
and the reference signal to be processed according to
the high reference potential (i.e., the fifth voltage value)
and the low reference potential (i.e., the sixth voltage
value).

[0115] Exemplarily, as shown in FIG. 5, the first refer-
ence circuit 233 includes n eleventh switching transistors
(e.g., an eleventh switching transistor 311-1, an eleventh
switching transistor 311-2 and an eleventh switching
transistor 311-3). n is a positive integer.

[0116] Afirst end of each eleventh switching transistor
is connected with a respective one of first reference con-
trol signals (e.g., pdn1, pdn2, pdn3 in FIG. 5), and a third
end of each eleventh switching transistor 311 is connect-
ed with a ground signal.

[0117] A second end of each eleventh switching tran-
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sistor is connected with an output end of the first refer-
ence circuit 233 for outputting the first reference signal
NCS.

[0118] It should be noted that three eleventh switching
transistors are shown in FIG. 5, but the number of the
eleventh switching transistors may be more or less in a
practical application scenario. In addition, the number of
the first reference control signals is also more than one,
and one first reference control signal corresponds to one
eleventh switching transistor. The level states of the mul-
tiple first reference control signals may be different, i.e.,
the level states of the respective pdn1, pdn2, and pdn3
are individually varied. That is, one eleventh switching
transistor is individually controlled by one first reference
control signal.

[0119] AsshowninFIG. 5, all eleventh switching tran-
sistors may be N-type FETs. Taking the eleventh switch-
ing transistor 311-1 as an example, when the first refer-
ence control signal pdn1 is in the first level state, the
eleventh switching transistor 311-1 is turned off. When
the first reference control signal pdn1 is in the second
level state, the eleventh switching transistor 311-1 is
turned on.

[0120] Thus, the potential of the first reference signal
NCS can be adjusted by the eleventh switching transistor
in the on-state through the first reference circuit 233,
thereby providing a low reference potential for the cross-
coupled circuit 231. In addition, each of different eleventh
switching transistors is connected with a separate ground
potential, and the specific voltage values of these ground
potentials may be different to provide different voltage
drop speeds of the firstreference signal NCS. In addition,
the voltage drop speed of the first reference signal NCS
may be controlled by controlling the number of the elev-
enth switching transistors in the on-state. In this way, by
controlling the voltage adjustment speed to be different,
it is able to reduce the noise generated when the voltage
of the signal to be processed is rapidly reduced during
the signal amplification.

[0121] In some embodiments, as shown in FIG. 5, the
second reference circuit 234 includes m twelfth switching
transistors (e.g., a twelfth switching transistor 312-1, a
twelfth switching transistor 312-2, and a twelfth switching
transistor 312-3 in FIG. 5), and m is a positive integer. A
firstend of each twelfth switching transistors is connected
with arespective one of second reference control signals
(e.g., pup1, pup2, pup3 in FIG. 5), and a second end of
each twelfth switching transistors is connected with a re-
spective one of third preset power supplies (e.g., Vblhl,
Vblh2, Vblh3 in FIG. 5).

[0122] The second end of each twelfth switching tran-
sistor is connected with an output end of the second ref-
erence circuit 234 for outputting the second reference
signal PCS.

[0123] It should be noted that three twelfth switching
transistors are shown in FIG. 5, but the number of the
twelfth switching transistors 312 may be more or less in
a practical application scenario. In addition, the number
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of the second reference control signals is also more than
one, and one second reference control signal corre-
sponds to one twelfth switch transistor. The level states
of the multiple second reference control signals may be
different, i.e., the level states of the respective pup1,
pup2, and pup3 are individually varied. That is, one
twelfth switching transistor is individually controlled by
one second reference control signal.

[0124] As shown in FIG. 5, the twelfth switching tran-
sistors may be N-type FETs. Therefore, taking the twelfth
switching transistor 312-1 as an example, when the sec-
ond reference control signal pup1 is in the first level state,
the twelfth switching transistor 312-1 is turned off. When
the first reference control signal pup1 is in the second
level state, the eleventh switching transistor 312-1 is
turned on.

[0125] Thus, the twelfth switching transistor in the on-
state charges the second reference signal PCS to the
second level state (a high reference potential), to provide
a high reference potential for the cross-coupled circuit
231. Each of different twelfth switching transistors is con-
nected with a separate third preset power supply, the
voltage values of these third preset power supplies may
be different to provide different voltage rise speeds of the
second reference signal PCS. In addition, the voltage
rise speeds may be controlled by controlling the number
of the twelfth switching transistors in the on-state. In this
way, by controlling the voltage rise speed to be different,
itis able to reduce the noise generated when the voltage
of the second reference signal is rapidly raised during
the signal amplification.

[0126] In some embodiments, as shown in FIG. 3, the
amplifying circuit 23 further includes a first signal estab-
lishing circuit 235 and a second signal establishing circuit
236.

[0127] The first signal establishing circuit 235 is con-
figured to receive a first control input signal and output
the first reference control signal.

[0128] The second signal establishing circuit 236 is
configured to receive a second control input signal and
output the second reference control signal.

[0129] In one specific embodiment, as shown in FIG.
5, the first signal establishing circuit 235 includes n sec-
ond inverters (e.g., a second inverter 322-1, a second
inverter 322-2, a second inverter 322-3 in FIG. 5), and
the second signal establishing circuit 236 includes m third
inverters (e.g., a third inverter 323-1, a third inverter
323-2, a third inverter 323-3 in FIG. 5).

[0130] An input end of each second inverter is con-
nected with a respective one of first control input signals
(e.g., Vpd1, Vpd2, Vpd3in FIG. 5), and an output end of
each second inverter is configured to output the respec-
tive one of first reference control signals (e.g., pdn1,
pdn2, pdn3 in FIG. 5). A first reference control signal of
each eleventh switching transistor is output through one
of the second inverters.

[0131] Aninput end of each third inverter is connected
with arespective one of second controlinput signals (e.g.,
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Vpu1, Vpu2, Vpu3 in FIG. 5), and an output end of each
third inverter is configured to output the respective one
of second reference control signals (e.g., pup1, pup2,
pup3inFIG. 5). A second reference control signal of each
twelfth switching transistor is output through one of the
third inverters.

[0132] It should be noted that, as shown in FIG. 5, the
input end of each second inverter is also connected with
a power supply signal Vncsg. When the first control input
signalisin the firstlevel state, the second inverter outputs
the first reference control signal in the second level state
according to the power supply signal Vncsg. When the
first control input signal is in the second level state, the
second inverter outputs the first reference control signal
in the first level state.

[0133] Similarly, the input end of each third inverter is
also connected with a power supply signal Vpcsg. When
the second control input signal is in the first level state,
the third inverter outputs the second reference control
signal in the second level state according to the power
supply signal. When the second control input signal is in
the second level state, the third inverter outputs the sec-
ond reference control signal in the first level state.
[0134] The second inverter and the third inverter may
adopt the same circuit structure, forexample, implement-
ed by one N-type FET and one P-type FET. FIG. 6 illus-
trates a schematic structural diagram of an inverter ac-
cording to an embodiment of the present disclosure. The
specific structure of the second inverter is shown in (a)
of FIG. 6, and the specific structure of the third inverter
is shown in (b) of FIG. 6.

[0135] It should also be noted that the number of first
control input signals is also more than one, one second
inverter is used to receive one first control input signal,
and the level states of these first control input signals
may be different. Taking the first control input signal Vpd1
in FIG. 5 as an example, when the first control input signal
Vpd1 is in the first level state, the second inverter 322-1
outputs the first reference control signal pdn1 in the sec-
ond level state, and in such case, the eleventh switching
transistor 311-1 is in the on-state. Conversely, when the
first control input signal Vpd1 is in the second level state,
the second inverter 322-1 outputs the first reference con-
trol signal pdn1 in the first level state, and in such case,
the eleventh switching transistor 311-1 is in the off-state.
[0136] Similarly, the number of second control input
signals is also more than one, one third inverter is used
to receive one second control input signal, and the level
states of these second control input signals may be dif-
ferent. Taking the second control input signal Vpd1 in
FIG. 5 as an example, when the second control input
signal Vpu1 is in the first level state, the third inverter
323-1 outputs the second reference control signal pup1
in the second level state, and in such case, the twelfth
switching transistor 312-1 is in the on-state. Conversely,
when the second control input signal Vpu1 is in the sec-
ond level state, the third inverter 323-1 outputs the sec-
ond reference control signal pup1 in the first level state,

10

15

20

25

30

35

40

45

50

55

12

and in such case, twelfth switching transistor 312-1 is in
the off-state.

[0137] Thus, by the first signal establishing circuit, the
second signal establishing circuit, the first reference cir-
cuit, and the second reference circuit, the first reference
signal and the second reference signal with different volt-
age adjustment speeds can be provided for the cross-
coupled circuit, thereby implementing the amplification
process of the signal to be processed.

[0138] In some embodiments, as illustrated in FIG. 5,
the amplifying circuit 23 further includes a precharge cir-
cuit, and the precharge circuit includes a thirteenth
switching transistor 313 and a fourteenth switching tran-
sistor 314.

[0139] A first end of the thirteenth switching transistor
313 and a first end of the fourteenth switching transistor
314 are connected with a precharge signal Eq.

[0140] A second end of the thirteenth switching tran-
sistor 313 is connected with a fourth preset power supply.
A third end of the thirteenth switching transistor 313 is
connected with the second end of the sixth switching tran-
sistor 306.

[0141] A third end of the fourteenth switching transistor
314 is connected with the second end of the fifth switching
transistor 305, and a second end of the fourteenth switch-
ing transistor 314 is connected with the second end of
the sixth switching transistor 306.

[0142] The thirteenth switching transistor 313 and the
fourteenth switching transistor 314 are both N-type FETs.
[0143] Inthis way, in response to the precharge signal
Eq, the precharge circuit performs a precharge process
for the amplifying circuit 23, and enables the respective
circuit nodes of the amplifying circuit 23 are set to have
the same voltage value after completion of the precharge
process.

[0144] In some embodiments, on the basis of FIG. 5,
as shown in FIG. 7, the amplifying circuit 23 further in-
cludes a noise cancellation circuit, and the noise cancel-
lation circuit includes a fifteenth switching transistor 315
and a sixteenth switching transistor 316.

[0145] A first end of the fifteenth switching transistor
315 and a first end of the sixteenth switching transistor
316 are connected with a noise cancellation signal Nc.
[0146] A second end of the fifteenth switching transis-
tor 315 is connected with the second end of the fifth
switching transistor 305, and a third end of the fifteenth
switching transistor 315 is connected with the first end
of the fifth switching transistor 305.

[0147] A second end of the sixteenth switching tran-
sistor 316 is connected with the second end of the sixth
switching transistor 306, and a third end of the sixteenth
switching transistor 316 is connected with the first end
of the sixth switching transistor 306.

[0148] The fifteenth switching transistor 315 and the
sixteenth switching transistor 316 are both n-type FETs.
Therefore, when the noise cancellation signal is in the
second level state, the fifteenth switching transistor 315
and the sixteenth switching transistor 316 are in the on-
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state, so that the first and third ends of the fifth switching
transistor 305 are connected, and the first and third ends
of the sixth switching transistor 306 are connected, there-
by performing an offset cancellation operation on the fifth
switching transistor 305 and the sixth switching transistor
306. In this way, a threshold value difference of the
switching transistors in the signal amplification process
can be further eliminated, and accuracy of sensing on
the signal to be processed in the amplification process
can be improved.

[0149] In particular, FIG. 4, FIG. 5 and FIG. 7 are only
one alternative circuit structure for the control amplifying
circuit. The first switching transistor 301, the second
switching transistor 302, the third switching transistor
303, the seventh switching transistor 307 and the eighth
switching transistor 308 are P-type channel FETs. The
fourth switching transistor 304, the fifth switching tran-
sistor 305, the sixth switching transistor 306, the ninth
switching transistor 309, the tenth switching transistor
310, the eleventh switching transistor 311, the twelfth
switching transistor 312, the thirteenth switching transis-
tor 313, the fourteenth switching transistor 314, the fif-
teenth switching transistor 315 and the sixteenth switch-
ing transistor 316 are N-type channel FETs. Of course,
the types of the above switching transistors do not con-
stitute a limitation to the embodiments of the present dis-
closure. In a practical application scenario, the foregoing
circuit control logic may be realized by various types of
circuit devices, and may be specifically selected accord-
ing to the practical application scenario.

[0150] To sum up, in the embodiments of the present
disclosure, by adding the power supply switching circuit,
the preset power supply signal having two voltage values
(the first voltage value or the second voltage value) is
provided, and the isolation control circuit may output an
isolation control signal having three different voltage val-
ues (the first voltage value, the second voltage value, or
the third voltage value) according to the preset power
supply signal. When the amplifying circuit is in the non-
operating state, the voltage of the preset power supply
signal can be dropped to the second voltage value to
reduce the leakage phenomenon of the switching tran-
sistors in the isolation control circuit, avoid the failure of
the switching transistors, and prolong the service life of
the isolation control circuit. In addition, in different oper-
ation phases of the amplifying circuit, the voltage value
of the isolation control signal is adjusted to be the first
voltage value or the second voltage value, the noise gen-
erated when the potential of the signal to be processed
rises is eliminated, the voltage change speed of the signal
to be processed isincreased, and the signal amplification
process is optimized, thereby solving the problems that
the signal amplification speed is slow and the circuit noise
is high.

[0151] In another embodiment of the present disclo-
sure, reference is made to FIG. 8, which illustrates an
application scenario diagram of a control amplifying cir-
cuit 20 according to an embodiment of the present dis-
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closure. As shown in FIG. 8, in this application scenario,
there are a bit line Bla, a complementary bit line Blb, a
readout bit line saBla, a complementary readout bit line
saBlb and a control amplifing circuit 20. A first memory
cell 51 is provided on the bit line Bla, and a second mem-
ory cell 52 is provided on the complementary bit line Blb.
The first memory cell 51 and the second memory cell 52
may both serve as the target detection unit mentioned
above.

[0152] The control amplifying circuit 20 includes a pow-
er supply output circuit 21, an isolation control circuit 22,
a power supply switching circuit 214, an isolation control
circuit 22 and an amplifying circuit 23. The power supply
output circuit 21 includes a first switching transistor 301
and a second switching transistor 302, and the isolation
control circuit 22 includes a third switching transistor 303,
a fourth switching transistor 304 and a first inverter 321.
The amplifying circuit 23 may include a fifth switching
transistor 305, a sixth switching transistor 306, a seventh
switching transistor 307, an eighth switching transistor
308, a ninth switching transistor 309, a tenth switching
transistor 310, three eleventh switching transistors (an
eleventh switching transistor 311-1, an eleventh switch-
ing transistor 311-2 and an eleventh switching transistor
311-3 in FIG. 9), three twelfth switching transistors (a
twelfth switching transistor 312-1, a twelfth switching
transistor 312-2 and a twelfth switching transistor 312-3
in FIG. 9), a thirteenth switching transistor 313, a four-
teenth switching transistor 314, three second inverters
(a second inverter 322-1, a second inverter 322-2 and a
second inverter 322-3 in FIG. 9) and three third inverters
(a third inverter 323-1, a third inverter 323-2 and a third
inverter 323-3in FIG. 9). The connection relationship and
type of each device are shownin FIG. 9, and the operating
principle of its circuit can refer to the above description,
which will not be elaborated here.

[0153] Based on the above circuit structure, a control
method for an amplifying circuit 23 is briefly described.
[0154] FIG.9illustrates a schematic flowchart of a con-
trol method for an amplifying circuit according to an em-
bodiment of the present disclosure. As shown in FIG. 9,
the method may include the following operations.
[0155] InS401, whenthe amplifying circuitisinastand-
by phase, an isolation control circuit generates an isola-
tion control signal with a second voltage value, and each
node voltage of the amplifying circuit, a first reference
signal and a second reference signal maintain a fourth
voltage value.

[0156] Insuch case, the precharge signal is in the sec-
ond level state, the thirteenth switching transistor 313
and the fourteenth switching transistor 314 are turned
on, the first reference control signal and the second ref-
erence control signal are connected with the fourth power
supply, and each node voltage of the amplifying circuit,
the first reference signal and the second reference signal
maintain the fourth voltage value. That is, the bitline Bla,
the complementary bit line Blb, the readout bit line saBla
and the complementary readout bit line saBlb are all at
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the fourth voltage value. Then, the precharge signal is in
the first level state, and the thirteenth switching transistor
313 and the fourteenth switching transistor 314 are both
turned off.

[0157] In S402, when the amplifying circuit is in a first
charge sharing phase, a reading process is performed
on data stored in a target detection unit to generate a
signal to be processed, and the isolation control signal
is controlled to maintain a third voltage value.

[0158] It should be noted that the target detection unit
is turned on according to the operation instruction, and
transmits the stored potential to the connected bit line
Bla to form the signal to be processed. The amplifying
circuit is in the first charge sharing phase.

[0159] The power supply output circuit selects the sec-
ond voltage value to output as a preset power supply
signal according to the power supply switching signal,
and the isolation control circuit generates the isolation
control signal Iso with the third voltage value according
to the control command signal in the first state. In such
case, since the ninth switching transistor 309 and the
tenth switching transistor 310 are in the off-state, the bit
line Bla and the target detection unit perform charge shar-
ing, and the potential of the bit line Bla is lower or higher
than the fourth voltage value.

[0160] In S403, the amplifying circuit receives the sig-
nal to be processed and is in a second charge sharing
phase, the isolation control signal is controlled to main-
tain the second voltage value, the first reference signal
is controlled to maintain a fifth voltage value, and the
second reference signal is controlled to maintain a sixth
voltage value.

[0161] It should be noted that, after the first charge
sharing phase, the potential of the bitline Blais stabilized,
the power supply output circuit selects the second volt-
age value to output as the preset power supply signal
according to the power supply switching signal, the iso-
lation control circuit generates the isolation control signal
Iso having the second voltage value according to the con-
trol command signal in the second state, and the ninth
switching transistor 309 and the tenth switching transistor
310 are turned on.

[0162] The bit line Bla is connected with the readout
bit line saBla, the complementary bitline Blb is connected
with the complementary readout bit line saBlb, and the
bit line Bla lower or higher than the fourth voltage value
is charge-shared with the readout bit line saBla, so that
the potential of the readoutbit line saBla is lower or higher
than the fourth voltage value.

[0163] In S404, the amplifying circuit enters a signal
amplification phase based on the first reference signal
and the second reference signal, and the amplifying cir-
cuit performs amplification on the signal to be processed
according to the first reference signal and the second
reference signal to obtain a target amplified signal.
[0164] It should be noted that, in some embodiments,
the signal amplification phase includes a first amplifica-
tion phase and an evolution phase. On the basis of FIG.
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9, as shown in FIG. 10, the method further includes the
following operations.

[0165] In S4041, when the amplifying circuit is in the
first amplification phase, a power supply output circuit
selects a second voltage value to output as a preset pow-
er supply signal according to a power supply switching
signal, an isolation control circuit generates an isolation
control signal with the second voltage value according
to a control command signal in a second state, and the
amplifying circuit receives the isolation control signal and
a signal to be processed and performs preliminary am-
plification on the signal to be processed.

[0166] It should be noted that, in the first amplification
phase, the isolation control signal continues to maintain
the second voltage value. The ninth switching transistor
309 and the tenth switching transistor 310 are turned on,
the voltage of the first reference signal is dropped from
the fourth voltage value to the fifth voltage value, the volt-
age of the second reference signal is raised from the
fourth voltage value to the sixth voltage value, the sixth
switching transistor 306 and the seventh switching tran-
sistor 307 are turned on due to a change in the potential
of the readout bit line saBla, and the potential of the re-
adout bitline saBla is pulled up to the sixth voltage value,
or the fifth switching transistor 305 or the eighth switching
transistor 308 is turned on, and the potential of the rea-
doutbitline saBlais pulled down to the fifth voltage value.
[0167] In S4042, when the amplifying circuit is in an
evolution phase, the power supply output circuit selects
a first voltage value to output as the preset power supply
signal according to the power supply switching signal,
the isolation control circuit generates an isolation control
signal with the first voltage value according to the control
command signal in the second state, and the amplifying
circuit performs secondary amplification on the signal to
be processed according to the isolation control signal.
[0168] It should be noted that, in the evolution phase,
the power supply output circuit selects the first voltage
value to output as the preset power supply signal accord-
ing to the power supply switching signal, the isolation
control circuit generates the isolation control signal Iso
with the first voltage value according to the control com-
mand signal in the second state, the conduction degrees
of the ninth switching transistor 309 and the tenth switch-
ing transistor 310 are increased, and the potential of the
readout bit line saBla quickly pulls the potential of the bit
line Bla high or down to obtain the target amplified signal.
[0169] Atthe same time, the potential of the bit line Bla
is pulled high or down, which causes the potential of the
connected target detection unit to change synchronous-
ly, thereby realizing the recovery of the data stored in the
target detection unit.

[0170] It should be noted that the control method for
the amplifying circuit provided in the embodiments of the
present disclosure is applied to the amplifying circuit
mentioned above. Specifically, the amplifying circuit is
connected with the target detection unit. Herein, the tar-
get detection unit may be a memory unit (or referring to
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cell) in the DRAM.

[0171] In some embodiments, the signal amplification
phase further includes a precharge phase.

[0172] Atfter the stored data in the target detection unit
is recovered, the switch of the target detection unit is
controlled to be turned off. After that, the amplifying circuit
is in the precharge stage, the isolation control signal is
controlled to maintain the first voltage value, the equali-
zation signal is in the second voltage state, the fourth
preset power supply controls the first reference signal to
recover from the fifth voltage value to the fourth voltage
value, and controls the second reference signal to recov-
er from the sixth voltage value to the fourth voltage value,
and the voltage of each node of the amplifying circuit is
also recovered to the fourth voltage value.

[0173] It should be noted that when the amplifying cir-
cuit is in the evolution phase, it is necessary to amplify
the signal to be processed and write data back to the
target detection unit at the same time, so as to prevent
the data of the target detection unit from being lost after
being read out. The amplifying circuit is in the precharge
stage to recovery the amplifying circuit to the standby
phase, so as to receive the operation of the next preset
operation instruction.

[0174] OnthebasisofFIG.8,FIG. 11 illustrates a sche-
matic diagram of an application scenario of another con-
trol amplifying circuit 20 according to an embodiment of
the present disclosure. As shown in FIG. 11, the ampli-
fying circuit further includes a fifteenth switching transis-
tor 315 and a sixteenth switching transistor 316. In this
case, the amplifying circuit has a noise cancellation
phase after the standby phase and before the first charge
sharing phase.

[0175] Correspondingly, when the amplifying circuit is
in the noise cancellation phase, the isolation control cir-
cuit generates the isolation control signal with the third
voltage value according to the control command signal
in the first state, the first reference signal NCS has the
fifth voltage value, the second reference signal PCS has
the sixth voltage value, the noise cancellation signal is
in thefirstlevel state, and the fifteenth switching transistor
315 and the sixteenth switching transistor 316 are turned
on, to realize the noise cancellation process of the noise
cancellation circuit.

[0176] It should be noted that, in the noise cancellation
phase, the fifteenth switching transistor 315 and the six-
teenth switching transistor 316 are in the on-state, so that
the first and third ends of the fifth switching transistor 305
are connected, and the first and third ends of the sixth
switching transistor 306 are connected, thereby perform-
ing the offset cancellation operation on the fifth switching
transistor 305 and the sixth switching transistor 306, and
eliminating the threshold voltage difference between the
fifth switching transistor 305 and the sixth switching tran-
sistor 306.

[0177] It should also be noted that the higher the gate
voltage of the fifteenth switching transistor (or the six-
teenth switching transistor), the greater the opening de-

10

15

20

25

30

35

40

45

50

55

15

gree of the fifteenth switching transistor (or the sixteenth
switching transistor), the faster the charge speed passing
through the fifteenth switching transistor (or the sixteenth
switching transistor), and the faster the voltage change.
Therefore, after entering the first amplification stage, the
voltage value of the signal to be processed is not higher
than the second voltage value -Vt since the isolation con-
trol signal is the lower voltage value (the second voltage
value) in the second level state. Vt refers to the threshold
voltage of the fifteenth switching transistor (or the six-
teenth switching transistor). The voltage change speed
of the signal to be processed is reduced, which can sup-
press noise in the circuit when the voltage of the signal
to be processed is raised, avoid affecting other memory
cells, and improve the amplification margin.

[0178] On the basis of FIG. 11, FIG. 12 illustrates a
signal timing diagram of an amplifying circuit according
to an embodiment of the present disclosure. As shown
in FIG. 12, the operation phase of the amplifying circuit
includes a standby phase (or referring to IDEL), a noise
cancellation phase (or referring to NC), a charge sharing
phase (or referring to CS) and a signal amplification
phase. The signal amplification phase may further in-
clude a first signal amplification phase, an evolution
phase and a precharge phase.

[0179] In FIG. 12, Visolnt refers to the preset power
supply signal mentioned above, and may be the first volt-
age value and the second voltage value. Iso refers to the
isolation control signal mentioned above, which may be
the first voltage value, the second voltage value, or the
third voltage value. Eq refers to the precharge signal
mentioned above, Ncrefers to the noise cancellation sig-
nal mentioned above. SanEn refers to the first reference
control signal mentioned above, and SapEn refers to the
second reference control signal mentioned above. WL
refers to a word line open signal. When WL is in the sec-
ond level state, the word line in which the target detection
unit is located is turned on, so that the target detection
unit and the bit line are connected. When WL is in the
first level state, the word line in which the target detection
unit is located is turned off, so that the target detection
unit and the bit line are not connected. NCS/PCS refers
to the first reference signal/the second reference signal,
in which the first reference signal has the fourth voltage
value and the fifth voltage value, the second reference
signal has the fourth voltage value and the sixth voltage
value, and the fourth voltage value and the sixth voltage
value have different voltage directions. Bla refers to the
bit line, Blb refers to the complementary bit line, saBla
refers to the readout bit line, and saBlIb refers to the com-
plementary readout bit line.

[0180] AsshowninFIG. 12, when the amplifying circuit
is in the standby phase, the preset power supply signal
Visoint maintains the second voltage value, the isolation
control signal Iso maintains the second voltage value,
the precharge signal Eq and the noise cancellation signal
Nc are in the second level state, the first reference control
signal SanEn/second reference control signal SapEn are
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in the first level state, the word line WL is in the off-state,
the first reference signal NCS/second reference signal
PCS maintain the fourth voltage value, and the bit line
Bla/complementary bit line Blb and the readout bit line
saBla/complementary readout bit line saBlb are in the
fourth level value. In such case, each circuit node of the
amplifying circuit 23 is at the same voltage value to pre-
pare for executing the operation instruction of the user.
[0181] Assuming that the target detection unit is the
firstmemory cell 51, after the user transmits the operation
instruction for the target detection unit, the amplifying cir-
cuit 23 enters the noise cancellation phase from the
standby phase. In such case, the isolation control signal
Iso is adjusted from the second voltage value to the third
voltage value, the precharge signal Eq is adjusted from
the second level state to the first level state, and the first
reference control signal SanEn/second reference control
signal SapEn is adjusted from the first level state to the
second level state, so the first reference signal NCS
changes from the fourth voltage value to the fifth voltage
value, the second reference signal PCS changes from
the fourth voltage value to the sixth voltage value, and
the noise cancellation signal Nc remains in the second
level state, thereby performing noise cancellation
processing on the amplifying circuit 23. Thereafter, the
first reference control signal SanEn/second reference
control signal SapEn is switched to the first level state,
and the first reference signal NCS and the second refer-
ence signal PCS continue to be recovered to the fourth
voltage value by the precharge power supply.

[0182] Afterthe noise cancellation phase is ended, the
word line opening signal WL changes to the second level
state, and the word line in which the target detection unit
is located is adjusted to the on-state, so that the ampli-
fying circuit 23 enters the first charge sharing phase, and
at this time, reading is performed on the target detection
unit (e.g., the first memory cell 51). As shown in FIG. 12,
after the first charge sharing phase is ended, the voltage
change of the bit line Bla is stabilized, i.e., the signal to
be processed is generated, and the complementary bit
line BIb forms the reference signal to be processed. In
other words, the first charge sharing phase may be re-
garded as charge sharing between the target detection
unit and the bit line Bla. In addition, in the first charge
sharing phase, the preset power supply signal maintains
the second voltage value, and the isolation control signal
Iso maintains the third voltage value, so that the bit line
Bla and the readout bit line saBla are not connected, and
the complementary bit line Blb and the complementary
readout bit line saBlb are not connected. The precharge
signal Eq, the noise cancellation signal Nc and the first
reference control signal SanEn/second reference control
signal SapEn are all in the first level state.

[0183] Atfter the first charge sharing phase is ended,
the amplifying circuit 23 enters a second charge sharing
phase. In the second charge sharing phase, the isolation
control signal Iso maintains the second voltage value, so
that the bit line Bla and the readout bit line saBla are
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connected, and the complementary bit line Blb and the
complementary readout bit line saBlb are connected, the
amplifying circuit receives the signal to be processed and
the reference signal to be processed to the internal node,
which can be regarded as read charge sharing between
the bit line Bla/complementary bitline Blb and the readout
bit line saBla/complementary readout bit line saBlIb. In
addition, all signals except the isolation control signal Iso
maintain the voltage values of the previous stage.
[0184] After the second charge sharing phase is end-
ed, the amplifying circuit 23 enters the first signal ampli-
fication phase, the first reference control signal
SanEn/the second reference control signal SapEn is ad-
justed from the first level state to the second level state,
so that the first reference signal NCS changes from the
fourth voltage value to the fifth voltage value, the second
reference signal PCS changes from the fourth voltage
value to the sixth voltage value, the amplifying circuit 23
can perform amplification on the signal to be processed
(the signal on the bit line Bla)/the reference signal to be
processed (the signal on the complementary bit line Blb)
according to the first reference signal NCS/the second
reference signal PCS, the isolation control signal Iso still
maintains the second voltage value, to complete the sig-
nal amplification on the signal to be processed (the signal
on the bit line Bla)/the reference signal to be processed
(the signal on the complementary bitline Blb). In addition,
since the isolation control signal Iso is at the second volt-
age value, the signal on the bit line Bla/complementary
bit line Blb does not exceed the second voltage value
-Vt, which avoids affecting other memory cells, while the
signal on the readout bit line saBla/complementary rea-
dout bit line saBlb inside the amplifying circuit 23 can
quickly reach the high reference potential/the low refer-
ence potential.

[0185] After the second charge sharing phase is end-
ed, the amplifying circuit 23 enters the evolution phase.
At this time, the preset power supply signal Visoint main-
tains the first voltage value, the isolation control signal
Iso maintains the first voltage value, and the conduction
degrees of the ninth switching transistor 309 and the tenth
switching transistor 310 are increased, so that the signal
amplification on the signal to be processed (the signal
on the bit line Bla)/the reference signal to be processed
(the signal on the complementary bit line Blb) is complet-
ed. The amplified signal is output through the subsequent
modules to obtain the target amplified signal, and the
read operationis completed. At this phase, the data write-
back of the target detection unit is also completed, which
avoids data failure due to the read operation. As illustrat-
ed in FIG. 12, before the evolution phase is ended, the
first reference control signal SanEn/second reference
control signal SapEn is recovered to the first level state.
[0186] After the evolution phase is ended, the ampli-
fying circuit 23 enters the precharge phase. The pre-
charge signal Eq and the noise cancellation signal Nc
are adjusted to the second level state. At this time, the
first reference signal NCS/the second reference signal
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PCS is recovered to the fourth voltage value, and the bit
line Bla/complementary bit line Blb and the readout bit
line saBla/complementary readout bit line saBlb are re-
covered to the same voltage value.

[0187] After the precharge phase is ended, the ampli-
fying circuit 23 enters the standby phase again to prepare
forthe nextoperation. Inthe above process, the operation
instruction of a user may be a read instruction, a refresh
instruction and a write instruction. In the process of ex-
ecuting the read instruction, the refresh instruction, and
the write instruction by the amplifying circuit:

[0188] the preset power supply signal has the second
voltage value in the standby phase, the noise cancella-
tion phase, the first charge sharing phase, the second
charge sharing phase and the first signal amplification
phase of the amplifying circuit, and has the first voltage
value in the evolution phase and the precharge phase of
the amplifying circuit.

[0189] The isolation control signal has the second volt-
age value in the standby phase of the amplifying circuit,
has the third voltage value in the noise cancellation phase
and the first charge sharing phase, has the second volt-
age value in the second charge sharing phase and the
first signal amplification phase, and maintains the first
voltage value in both the evolution phase and the pre-
charge phase.

[0190] Inthe process of executing the write instruction
by the amplifying circuit, the evolution phase of the am-
plifying circuit is the write phase, used for writing the ex-
ternally transmitted data into the memory cell through the
change in the voltage on the bit line Bla.

[0191] Through voltage changes of the preset power
supply signal and the isolation control signal, it is con-
venient for the amplifying circuit in the process of exe-
cuting the read instruction, the refresh instruction and the
write instruction to improve the signal processing speed
and suppress the circuit noise in the signal processing
process.

[0192] In the related art, referring to FIG. 13, a signal
timing diagram according to the related art is shown. In
FIG. 13, since the preset power supply signal (not shown)
is a fixed voltage value, the isolation control signal Iso
has two voltage values, which belong to the first level
state and the second level state, respectively. The mean-
ings and change principles of other signals can be un-
derstood with reference to FIG. 12, which are not elab-
orated herein.

[0193] As can be seen from FIG. 12 and FIG. 13, the
control amplifying circuit 20 provided by the embodi-
ments of the present disclosure has at least the following
advantages. In one aspect, in the standby stage, the iso-
lation control signal is a lower voltage value (second volt-
age value) in the second level state, which can avoid the
leakage of the switching transistors, reduce the device
failure, and improve the service life of the semiconductor
memory. In another aspect, when the control amplifying
circuit enters the noise cancellation phase from the
standby phase, the isolation control signal needs to be
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adjusted from the second level state to the firstlevel state.
Since the isolation control signal of the embodiments of
the present disclosure has a lower voltage value in the
standby phase, the level state is adjusted fast, and the
speed of signal processing can be improved. In yet an-
other aspect, after the control amplifying circuit enters
the second signal sharing phase, since the isolation con-
trol signal has a lower voltage value (second voltage val-
ue) in the second level state, the voltage value of the
signal to be processed is not higher than the second volt-
age value -Vt, so that noise in the circuit can be reduced,
influence on other memory cells is avoided, and the am-
plification margin is improved. In yet another aspect,
since the voltage value of the signal to be processed is
not higher than the second voltage value -Vt, noise gen-
erated during voltage raise of the signal to be processed
also can be reduced. In still yet another aspect, by con-
trolling the states of the three eleventh switching transis-
tors, the discharge speed ofthe firstreference signal NCS
can be adjusted, thereby reducing noise generated dur-
ing the potential reduction of the signal to be processed.
[0194] Theembodiments ofthe presentdisclosure pro-
vide a control amplifying circuit and a control method
thereof. Specificimplementation of the foregoing embod-
iments is described in detail by the present embodiment,
and it can be seen that a specific voltage value of the
preset power supply signal is adjusted using the power
supply switching signal, so as to partially solve the prob-
lems that the signal amplification speed is slow and the
circuit noise is high.

[0195] In another embodiment of the present disclo-
sure, referring to FIG. 14, a schematic structural diagram
of a sense amplifier 60 according to an embodiment of
the present disclosure is shown. As shown in FIG. 14,
the sense amplifier 60 may include the control amplifying
circuit 20 according to any one of the above embodi-
ments.

[0196] In this way, since the sense amplifier 60 may
include the control amplifying circuit 20 according to any
one of the above embodiments, it is able to adjust the
specific voltage value of the preset power supply signal
by using the power supply switching signal, so as to par-
tially improve the problems that the signal amplification
speed is slow and the circuit noise is high.

[0197] In another embodiment of the present disclo-
sure, referring to FIG. 15, a schematic structural diagram
of a semiconductor memory 70 according to an embod-
iment of the present disclosure is shown. As shown in
FIG. 15, the semiconductor memory 70 may include the
sense amplifier 60 according to any one of the above
embodiments.

[0198] In the embodiments of the present disclosure,
the semiconductor memory 70 may be a DRAM chip.
[0199] In this way, since the semiconductor memory
70 includes the sense amplifier 60 mentioned above, it
is able to adjust the specific voltage value of the preset
power supply signal using the power supply switching
signal, so as to partially improve the problems that the
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signal amplification speed is slow and the circuit noise is
high.

[0200] The above are merely the preferred embodi-
ments of the present disclosure and are not intended to
limit the scope of the present disclosure.

[0201] Itshould be noted thatin the presentdisclosure,
terms "include" and "contain" or any other variation there-
of are intended to cover nonexclusive inclusions, so that
a process, method, object or device including a series of
elements not only includes those elements but also in-
cludes other elements which are not clearly listed or fur-
ther includes elements intrinsic to the process, the meth-
od, the object or the device. Under the condition of no
more limitations, an element defined by the statement
"including a/an......" does not exclude existence of the
same other elements in a process, method, object or de-
vice including the element.

[0202] The sequence numbers of the embodiments of
the disclosure are adopted not to represent superiority-
inferiority of the embodiments but only for description.
[0203] The methods disclosed in some method em-
bodiments provided in the disclosure may be freely com-
bined without conflicts to obtain new method embodi-
ments.

[0204] The features disclosed in some productembod-
iments provided in the disclosure may be freely combined
without conflicts to obtain new product embodiments.
[0205] The features disclosed in some method or de-
vice embodiments provided in the disclosure may be
freely combined without conflicts to obtain new method
embodiments or device embodiments.

[0206] The above is only the specific implementation
of the disclosure and not intended to limit the scope of
protection of the disclosure. Any variations or replace-
ments apparent to those skilled in the art within the tech-
nical scope disclosed by the disclosure shall fall within
the scope of protection of the disclosure. Therefore, the
scope of protection of the disclosure shall be subject to
the scope of protection of the claims.

INDUSTRIAL PRACTICABILITY

[0207] Theembodiments of the presentdisclosure pro-
vide a control amplifying circuit, a sense amplifier and a
semiconductor memory. The control amplifying circuit in-
cludes a power supply output circuit, an isolation control
circuit and an amplifying circuit. The power supply output
circuit is configured to receive a power supply switching
signal, and select one preset voltage value from at least
two preset voltage values according to the power supply
switching signal to output as a preset power supply sig-
nal. The isolation control circuit is configured to receive
a control command signal and the preset power supply
signal, and generate an isolation control signal according
to the control command signal. The amplifying circuit is
configured to receive the isolation control signal and a
signal to be processed, and amplify the signal to be proc-
essed based on the isolation control signal to obtain a
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target amplified signal. In this way, a voltage value of the
preset power supply signal can be adjusted by using the
power supply switching signal, and then a voltage value
oftheisolation control circuitis adjusted, so as to optimize
the signal amplification process and partially improve the
problems that the signal amplification speed is slow and
noise is easily generated.

Claims
1. A control amplifying circuit, comprising:

a power supply output circuit, configured to re-
ceive a power supply switching signal, and se-
lect one of at least two preset voltage values
according to the power supply switching signal
to output as a preset power supply signal;

an isolation control circuit, configured to receive
a control command signal and the preset power
supply signal, and generate an isolation control
signal according to the control command signal;
and

an amplifying circuit, configured to receive the
isolation control signal and a signal to be proc-
essed, and amplify the signal to be processed
based on the isolation control signal to obtain a
target amplified signal.

2. The control amplifying circuit of claim 1, wherein the
power supply switching signal comprises atleastone
of a first power supply switching signal or a second
power supply switching signal, and the control am-
plifying circuit further comprises: a power supply
switching circuit, configured to output at least one of
the first power supply switching signal or the second
power supply switching signal; and
wherein the power supply output circuit is configured
to receive at least one of the first power supply
switching signal or the second power supply switch-
ing signal, and select one of the at least two preset
voltage values according to at least one of the first
power supply switching signal or the second power
supply switching signal to output as the preset power
supply signal.

3. The control amplifying circuit of claim 2, wherein the
preset voltage values comprise a first voltage value
and a second voltage value, and the power supply
output circuit is further configured to:

select the first voltage value to output as the pre-
set power supply signal when the first power
supply switching signal is in a first level state
and the second power supply switching signal
is in a second level state; or

select the second voltage value to output as the
preset power supply signal when the first power
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supply switching signal is in the second level
state and the second power supply switching
signal is in the first level state;

wherein the first voltage value and the second
voltage value both belong to the second level
state, and the first voltage value is greater than
the second voltage value.

4. The control amplifying circuit of claim 1, further com-

prising: a signal control circuit; wherein

the signal control circuit is configured to output
the control command signal; and

the isolation control circuit is further configured
to generate anisolation control signal with a third
voltage value when the control command signal
is in afirst state, or, generate an isolation control
signal with a same voltage value as the preset
power supply signal when the control command
signal is in a second state;

wherein the first state is a first level state or a
second level state, the second state is the first
level state or the second level state, level states
of the first state and the second state are differ-
ent, and the third voltage value belongs to the
firstlevel state and is less than a second voltage
value.

The control amplifying circuit of claim 3, wherein the
power supply output circuit comprises a first preset
power supply, a second preset power supply, a first
switching transistor and a second switching transis-
tor; wherein

a first end of the first switching transistor is con-
nected with the first power supply switching sig-
nal, and afirst end of the second switching tran-
sistor is connected with the second power sup-
ply switching signal;

a second end of the first switching transistor is
connected with the first preset power supply,
and a second end of the second switching tran-
sistoris connected with the second preset power
supply; and

a third end of the first switching transistor is con-
nected with a third end of the second switching
transistor for outputting the preset power supply
signal;

wherein the first preset power supply is config-
ured to output the first voltage value, and the
second preset power supply is configured to out-
put the second voltage value.

The control amplifying circuit of claim 1, wherein the
isolation control circuit comprises a first inverter, a
third switching transistor and a fourth switching tran-
sistor; wherein
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an input end of the first inverter is connected
with the control command signal, and an output
end of the firstinverter is respectively connected
with a first end of the third switching transistor
and a first end of the fourth switching transistor;
a second end of the third switching transistor is
connected with the preset power supply signal,
and a third end of the fourth switching transistor
is connected with a ground signal; and

a third end of the third switching transistor is con-
nected with a second end of the fourth switching
transistor for outputting the isolation control sig-
nal.

The control amplifying circuit of claim 1, wherein the
amplifying circuit comprises a cross-coupled circuit
and a control circuit; wherein

the amplifying circuit is further configured to receive
the signal to be processed through the cross-coupled
circuit, receive the isolation control signal through
the control circuit, and amplify the signal to be proc-
essed according to the isolation control signal to ob-
tain the target amplified signal.

The control amplifying circuit of claim 7, wherein the
cross-coupled circuit comprises a fifth switching
transistor, a sixth switching transistor, a seventh
switching transistor and an eighth switching transis-
tor, and the control circuit comprises a ninth switch-
ing transistor and a tenth switching transistor; where-
in

a first end of the fifth switching transistor is con-
nected with a third end of the ninth switching
transistor for receiving the signal to be proc-
essed, and a second end of the fifth switching
transistor, a third end of the seventh switching
transistor and a first end of the eighth switching
transistor are connected with a second end of
the tenth switching transistor;

afirst end of the sixth switching transistor is con-
nected with a third end of the tenth switching
transistor for receiving a reference signal to be
processed, and a second end of the sixth switch-
ing transistor, a third end of the eighth switching
transistor and afirst end of the seventh switching
transistor are connected with a second end of
the ninth switching transistor;

a third end of the fifth switching transistor and a
third end of the sixth switching transistor are con-
nected with a first reference signal, a second
end of the seventh switching transistor and a
second end of the eighth switching transistor are
connected with a second reference signal, and
a first end of the ninth switching transistor and
a first end of the tenth switching transistor are
connected with the isolation control signal.
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The control amplifying circuit of claim 8, wherein the
amplifying circuit further comprises a first reference
circuit and a second reference circuit; wherein

the first reference circuit is configured to receive
a first reference control signal and output the
first reference signal according to the first refer-
ence control signal; and

the second reference circuit is configured to re-
ceive a second reference control signal and out-
put the second reference signal according to the
second reference control signal;

wherein a voltage value of the first reference sig-
nal is a fourth voltage value or a fifth voltage
value, a voltage value of the second reference
signal is the fourth voltage value or a sixth volt-
age value, and the fourth voltage value is an
intermediate value between the fifth voltage val-
ue and the sixth voltage value.

The control amplifying circuit of claim 9, wherein the
first reference circuit comprises n eleventh switching
transistors, n being a positive integer; wherein

a first end of each eleventh switching transistor
is connected with a respective one of first refer-
ence control signals, a third end of each eleventh
switching transistor is connected with a ground
signal; and

a second end of each eleventh switching tran-
sistor is connected with an output end of the first
reference circuit for outputting the first reference
signal.

The control amplifying circuit of claim 10, wherein
the second reference circuit comprises m twelfth
switching transistors, m being a positive integer;
wherein

a first end of each twelfth switching transistor is
connected with a respective one of second ref-
erence control signals, and a second end of
each twelfth switching transistor is connected
with a respective one of third preset power sup-
plies; and

the second end of each twelfth switching tran-
sistoris connected with an output end of the sec-
ond reference circuit for outputting the second
reference signal.

The control amplifying circuit of claim 11, wherein
the amplifying circuit further comprises a first signal
establishing circuit and a second signal establishing
circuit; wherein

the first signal establishing circuit is configured
to receive a first control input signal and output
the first reference control signal; and
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the second signal establishing circuit is config-
ured to receive a second control input signal and
output the second reference control signal.

The control amplifying circuit of claim 12, wherein
the first signal establishing circuit comprises n sec-
ond inverters, and the second signal establishing cir-
cuit comprises n third inverters; wherein

an input end of each second inverter is connect-
ed with a respective one of first control input sig-
nals, and an output end of each second inverter
is configured to output the respective one of first
reference control signals; wherein a first refer-
ence control signal of each eleventh switching
transistor is output through one of the n second
inverters; and

an input end of each third inverter is connected
with the respective one of the first control input
signals, and an output end of each third inverter
is configured to output the respective one of sec-
ond reference control signals; wherein a second
reference control signal of each twelfth switch-
ing transistor is output through one of the m third
inverters.

The control amplifying circuit of claim 8, wherein the
amplifying circuit further comprises a precharge cir-
cuit, and the precharge circuit comprises a thirteenth
switching transistor and a fourteenth switching tran-
sistor; wherein

a first end of the thirteenth switching transistor
and a first end of the fourteenth switching tran-
sistor are connected with a precharge signal;

a second end of the thirteenth switching transis-
tor is connected with a fourth preset power sup-
ply, and a third end of the thirteenth switching
transistor is connected with the second end of
the sixth switching transistor; and

a third end of the fourteenth switching transistor
is connected with the second end of the fifth
switching transistor, and a second end of the
fourteenth switching transistor is connected with
the second end of the sixth switching transistor.

The control amplifying circuit of claim 8, wherein the
amplifying circuit further comprises a noise cancel-
lation circuit, and the noise cancellation circuit com-
prises a fifteenth switching transistor and a sixteenth
switching transistor; wherein

a first end of the fifteenth switching transistor
and a first end of the sixteenth switching tran-
sistor are connected with a noise cancellation
signal;

a second end of the fifteenth switching transistor
is connected with the second end of the fifth
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switching transistor, and a third end of the fif-
teenth switching transistor is connected with the
first end of the fifth switching transistor; and

a second end of the sixteenth switching transis-
tor is connected with the second end of the sixth
switching transistor, and a third end of the six-
teenth switching transistor is connected with the
first end of the sixth switching transistor.

The control amplifying circuit of any one of claims
5-15, wherein the first switching transistor, the sec-
ond switching transistor, the third switching transis-
tor, the seventh switching transistor and the eighth
switching transistor are P-type channel field effect
transistors; and

the fourth switching transistor, the fifth switching
transistor, the sixth switching transistor, the ninth
switching transistor, the tenth switching transistor,
the eleventh switching transistor, the twelfth switch-
ing transistor, the thirteenth switching transistor, the
fourteenth switching transistor, the fifteenth switch-
ing transistor and the sixteenth switching transistor
are N-type channel field effect transistors.

A control method for an amplifying circuit, applied to
the amplifying circuit connected with a target detec-
tion unit, the control method comprising:

when the amplifying circuit is in a first amplifica-
tion phase, selecting, by a power supply output
circuit, a second voltage value to output as a
preset power supply signal according to a power
supply switching signal, generating, by an iso-
lation control circuit, an isolation control signal
with the second voltage value according to a
control command signal in a second state, and
receiving, by the amplifying circuit, the isolation
control signal and a signal to be processed and
performing preliminary amplification on the sig-
nal to be processed; and

when the amplifying circuit is in an evolution
phase, selecting, by the power supply output cir-
cuit, a first voltage value to output as the preset
power supply signal according to the power sup-
ply switching signal, generating, by the isolation
control circuit, an isolation control signal with the
first voltage value according to the control com-
mand signal in the second state, and performing,
by the amplifying circuit, secondary amplifica-
tion on the signal to be processed according to
the isolation control signal.

The control method of claim 17, wherein the ampli-
fying circuit is further in a standby phase, a first
charge sharing phase, a second charge sharing
phase, and a precharge phase, and the method fur-
ther comprising:
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when the amplifying circuit is in the standby
phase, the second charge sharing phase or the
precharge phase, selecting, by the power supply
output circuit, the second voltage value to output
as the preset power supply signal according to
the power supply switching signal, and generat-
ing, by the isolation control circuit, the isolation
control signal with the second voltage value ac-
cording to the control command signal in the
second state; and

when the amplifying circuit is in the first charge
sharing phase, selecting, by the power supply
output circuit, the second voltage value to output
as the preset power supply signal according to
the power supply switching signal, generating,
by the isolation control circuit, an isolation con-
trol signal with a third voltage value according
to a control command signal in a first state, and
receiving, by the amplifying circuit, the signal to
be processed to perform first charge sharing.

19. A sense amplifier, comprising the control amplifying

circuit of any one of claims 1-16.

20. A semiconductor memory, comprising the sense am-

plifier of claim 19.
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